October 06, 2017

Calculus Warm Up #5-5

Use the first and/or second derivative to
find and confirm any extrema for the

graph of

2
f(x) =x73-3

first or second derivative = 0 or is undefined.

Conclusion column is for extrema, points of
inflection, function increasing or decreasing,
and concavity

f(x) = x*- 4x3 f(x) = 4x%(x-3) f(x) = 12x(x -2)

Classwork Table for investigating the function:
Places of interest include x-values where the) X=0

A=72
r=3

Y/

Places of interest | test#'s | f'(x) | f'(x)

and intervals onthe | +,- | +,-| Conclusion

between interval | or0 | or0
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—_ .4 3 Graph sketching:
f(x) = x™- 4x el
1. Find the intercepts, asymptotes and check

. (O [o) ( end behavior for what to expect.
Intercepts. / ) L}/ D (Use your Precalc tools!)
2. Use the first derivative and critical numbers
Asymptotes: Q/ to find where the graph is increasing,
decreasing or has possible extrema.

End behavior: bo""‘\/ &'J& 3. Use the second derivative to determine

shape (concavity).
f'(x): = ({X$, (7_><7’
Critical #s: X= 0 |3
0 = [2X — 2«
.6//
(x)=0
X=o0 ,/2’

Make a teblee
Wse x= 0,23 and
Jua ndervals betwesns

Groups:
Go over #23 & 25.

1) Compare first and second derivatives. Fix
any disagreements.

2) Compare critical #'s and intervals in your
table. Fix any disagreements.

3) Compare the conclusions and fix any
disagreements.

4) Compare graphs for details.
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HW Questions: P- 180

In Exercises 1-6, find the open intervals on which the
graph of the given function is concave upward and those

on which it is concave downward.
3oy=-x>+3x2-2 s,f(x)=i2_’:

\

I\

L i J:j lk

In Exercises 7—18, identify all relative extrema. Use the
Second Derivative Test where applicable.

7. f(x) = 6x - x2 9. f(x) = (x = 57

1M.fx) = x% - 3x2+3 15 f(x) =x~

°-3
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In Exercises 19—34, sketch the graph of the given func-
tion and identify all relative extrema and points of

inflection.

23. f(x) = —x - 2x2

Places of interest
and intervals
between

test #'s
on the
interval

f'(x)
+ -
or0

£(x)
=+ , -
or0

Conclusion

In Exercises 19—34, sketch the graph of the given func-
tion and identify all relative extrema and points of

inflection.

25. f(x) = x(x — 4)°

‘F/(ﬂ = H(x—ﬂ)E(x_Dﬁ ’F/(ﬁ:o @ =14, |
’F//(DO‘IZ('X Y x-2) — =0 @ x=1%2

Twloropts: (0,6) 4 (4,6)

End Ld® bt s des ris rd®

Places of interest | test #'s | f'(x) | f(x)

and intervals onthe | +,- | +,-| Conclusion

between interval | orO | or0
-2, |> O — + ‘GOQU’/\.)CO"\WL UP
X = | O | +|Mwne (1,-27)
(v,2)] ts | + | 4 [ F e CW_MU?
X =2 ol|PTe (2 —16)
( , 4| 3 + | — | § Orene, wa&’))m\

= ¢ O|o|PTe (4,0)
(H‘,ocﬁ 5 1+ | + 1C<Acxxo)CwW\)P
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S

Y Do, X2 =D W
Rh OISR @ £ (0,0)

T = 2xxe
2 [>x3

,F”(@ — 2x+12

U(x+D){x+3
Places of interest | test #'s | '(x) | f(x)
and intervals onthe | +,- | +,-| Conclusion
between interval| or0O | or0

<@

2. f() =xVx +3 wmwp5'ﬁﬁ@:>
2] 0.0
f6)=_2xx  __f=0 e $E2 e @

2 [>x3

,F”éoz Dx+12 LM=0 @€ x=-4, ‘
Y(x+3){xr 2 (bw+ ‘FND @ xX=-3%

Places of interest | test #'s | f'(x) | f(x)
and intervals onthe | +,- | +,-| Conclusion
between interval | or O or0
X=-3 inddju-dy Endpt @ (-3,0)
(-3,-2)| =25 | — |t |f deen, Comeant Up
X =72 O | + |Mne@(-2,2)
(2,22)| 0 | + | 4 |F Snen Concoe Up
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4.5
-Limits at infinity (as x — =)

-Horizontal asymptotes

Remember Limit Properties:
lim [f(x) + g(x)] = lim f(x) + lim g(x)
X—00 X—00 X— 00
lim [f(x) g(x)] = <Iim f(x)\/ lim g(x)>
X—00 X—00 X—00
Horizontal Asymptotes: g(x)
f(x)
» e

Do £)=| Lo 60 =) Lo {6 = L
X—=> —oo X— oo X— oo

Both fit the Definition of a Horizontal Asymptote (p. 183)

Characteristics of Horizontal Asymptotes to consider
and compare to vertical asymptotes:

1) Limit exists, it = L, a real number
2) Function can be defined ony = L.
3) There can be at most 2 horizontal asymptotes.




PEFINITION OF HORIZONTAL
{SYMPTOTE
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lim f(x) =L lim f(x) = L

then the line y = L is called a horizontal asymptote of the graph of f.

Example of 2 Horizontal Asymptotes:

Limits at Infinity:

: Cc _ ¢ = real # constant

lim =

NG r = positive, rational #

X—oo
Examples:

X—=as X X > oo x

3 _s
= 0/_‘0 o
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Evaluate:
i
lim 2 -1 Nesdho {ussings i
_—9 {
X— oo X1 1 -
52
2x (
N 2(00>‘ l - ~ ;Z
o= + | x ol
EE
= &= \
o= V) =] 2 - >
X-> 00 -+
limmid can |+
not e
: 2 -0
Ol-l-—“‘(/M\MJ . \ O
2]
Find the following limits.
2+ 5 L 2x2+ 5 2x*+ 5
. s . i
@ ,!Lnl 3x2 + 1 —>‘Z7/(b) PE 3x? + 1 © PP; 3x2 + 1

i =2
= L z xz
Y araacd

:/Q,V:\ +§L
T
IR

- 0*0

2 +0
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Find the following limits.
2 4= 5 2x2 45 . 2x*+5
@ Im 1 “”,'L"l.% 1 O m3r
2x | 5 - §
Sl e xR \7{: X
) o=
Tt L s, L
e X‘ nz
— 2z o+ 2
- e >< 7(1 - g
x ‘E_:——"__L \/0/"_ Z-f_?z
7< 7(—-9%
__ 0 +0 b"”l'z
2 +0
2 +0O
= iO 3 +0
2
>
Find the following limits.
22X = 3 . 2x*+5 . 2x*+5
@hmsev1 Olmser Omsen
i SRS,
2k S L oz < X" 2
_ X 7Q=+7<7- e ><>;1’7<L “;'(:00 x> 3
Xy — = oo <=1
7 )4 _,'_, = 2 [ X_ki
— + 2 SY _ > >
x> X —= T X X
X Pa <
_ 2-_‘_5 2— ___3
- X x= 5 K9 X
x> L —4- 2+ =2
5+”L XZ I\
S = t s
_p+0O 5ed, x X
T 3 +0
2 +0 2+ 0
p— iO A +0 O‘I’O
2 (I
z z 4
>




Determine the following limits.

Since x is a negative number as we approach
-0, we need the opposite of x:

¥ Sx* =

\

3x — 2 3x — 2 x

i ) lim "7

O Va4 1 ®) )im o T L
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Determine the following limits.

= 3y — 2
(a) lim 3x=2 b lim ——"T——
== V2x? + 1 x——2= V2x% + 1

NORMAL FLOAT AUTO REAL RADIAN MP n
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HW: p. 188 #9 - 29 odd

(Tuesday HW Quiz pgs. 166, 173, 180, 188)

Quiz: 4.1 -4.4, Tuesday
Extrema on open and closed
intervals

Mean Value Theorem
Increasing/decreasing intervals
(1st der. test)

Concavity & 2nd der. test




